Reversibility of nimodipine binding to brain in transient cerebral ischemia.
Using autoradiography, we have measured the in vivo binding of [3H]nimodipine to brain in a rat model of reversible cerebral ischemia. Ischemia was induced by simultaneous occlusion of the middle cerebral artery (MCA) and ipsilateral common carotid artery by microaneurysm clips. Rats were studied after 15 min of ischemia (ischemic group) or after 45 min of reperfusion following 15 min of ischemia (reperfused group). Regional cerebral blood flow (CBF) was determined autoradiographically using [14C]iodoantipyrine in both ischemic (n = 6) and reperfused (n = 6) groups. During ischemia blood flow in the territory of the MCA was depressed and recovered to normal only in the distal territory of the MCA following reperfusion. [3H]Nimodipine binding in the ischemic group (n = 12) was elevated in ischemic brain regions and declined significantly (p < 0.01) in these regions in the reperfused group (n = 11). The ratio of the volume of cortex showing increased binding to the total volume of the forebrain was 0.113 +/- 0.025 (mean +/- SD) in the ischemic group and declined to 0.080 +/- 0.027 following reperfusion (p < 0.005). In general, infarct was only observed in regions showing persistent elevation of nimodipine binding following reperfusion as determined by histology performed in a separate group of rats (n = 8) after 24 h of reperfusion. We conclude that increased nimodipine binding to ischemic tissue is initially reversible with prompt reestablishment of CBF and is a sensitive indicator of early and reversible ischemia-induced cerebral dysfunction.